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1 * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the mounting method using the real wearing patchboard 

suitable for the surface mounting of electronic parts, and this real wearing patchboard. 

[0002] 

[Description of the Prior Art] The miniaturization of a circuit mechanism etc. is attained for the purpose 
of ****-izing or miniaturization of electronic equipment. That is, practical use is being widely presented 
with the mounting circuit apparatus (mounting circuit unit) which mounts necessary electronic parts in 
the patchboard side which has a pad for surface mounting, and grows into it by various kinds of 
electronic equipment. And the mounting method by soldering is used abundantly at mounting of the 
aforementioned electronic parts, concrete ~ the conductor of a real wearing patchboard — to each 
connection pad side established corresponding to the electrode of the electronic parts which, namely, a 
turn carries [ predetermined ] After printing the creamed pewter paste, a position is doubled with the 
connection pad side which corresponds the electrode group of electronic parts, it arranges, and a 
RIROFU furnace is passed, a HANDA paste is melted, cooling solidification is carried out, and, 
generally loading and the method of fixing electronic parts on a patchboard are adopted. In addition, in 
this process, the metal bump may be prepared in the electrode side of each connection pad of the 
aforementioned patchboard side, or electronic parts. 
[0003] 

[Problem(s) to be Solved by the Invention] Although mounting of the electronic parts to a patchboard 
side has the common soldering (pewter connection) method as described above, there are various 
troubles in the soldering method. In order to specifically fuse the (a) pewter The temperature of 200 
degrees C - 300 degree C is required, therefore it requires giving heat-resistant protection beforehand so 
that the electronic parts which the thermal resistance which bears the aforementioned temperature is 
required, and are carried about the patchboard of real wearing can also be borne at the aforementioned 
temperature. It is necessary to use a comparatively expensive material and, and there is a problem that 
the heat-resistant protection more than required is needed, to an operating environment to such a 
demand. 

[0004] (b) Moreover, the above The electronic parts soldered by the stress free-lancer with the pewter 
melting temperature of 200 degrees C - 300 degree C are cooling processes, and will contain a big stress 
according to the difference of the coefficient of thermal expansion of electronic parts and a patchboard 
at the time of ordinary temperature. For this reason, the fault that a connection fixed part, especially the 
soldering section which stress concentrates cause and disconnect the metal fatigue by long-term use in 
various environment may arise. 

[0005] (c) Flux is still more nearly required for soldering, and when it is a cream pewter, it has blended 
into the pewter paste beforehand. And it decomposes at the time of pewter melting, and this flux 
presents acidity or alkalinity, removes the oxide of the conductor pattern side (for example, copper-foil 
face) of a patchboard, or the electrode of electronic parts, and has the operation which promotes 
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soldering. However, on the other hand, since there is detrimental operation that the decomposition 
product of flux reduces the insulation of an electrical circuit, washing processing etc. needs to remove 
after soldering. Generally this removal takes use of chlorofluocarbon or other organic solvents, and the 
alternative plan is demanded from it from the bad influence to the earth environment of the waste fluid, 
(d) If the wiring pitch of a patchboard becomes detailed with the formation of a high-density-assembly 
circuit, the fault that the circuit patterns which a melting pewter adjoins carry out a bridge will also 
increase. 

[0006] this invention solves the problem in the aforementioned soldering mounting (evasion), and 
though it is a low cost, it aims at offer of the real wearing patchboard suitable for the composition of a 
reliable mounting circuit apparatus, and the mounting method. 
[0007] 

[Means for Solving the Problem] The real wearing patchboard concerning this invention is a real 
wearing patchboard which has a connection pad group corresponding to the electrode group of the 
electronic parts to carry in at least 1 principal plane. The connection pad group of the aforementioned 
patchboard side for mounting is equipped with a conductive bump, respectively, and the thing which a 
part of field [ at least ] equipped with the conductive bump group is covered with an un-hardening-like 
insulating resin layer, and it changes — the feature -- carrying out - moreover — The mounting method 
concerning this invention The connection pad group which equipped at least 1 principal plane with the 
conductive bump is formed. Alignment of the electronic parts which have an electrode group 
corresponding to the aforementioned conductive bump group on the patchboard side where a part of 
field [ at least ] equipped with the conductive bump group is covered with an un-hardening-like 
insulating resin layer, and it changes is carried out. And loading and the process to arrange, It is 
characterized by providing the process which mounts electronic parts so that stress may act, respectively 
between the conductive bump group of the patchboard which carried out [ aforementioned ] alignment, 
and the electrode group of electronic parts, and the process which hardens the insulating resin layer of 
the aforementioned patchboard side, and changing. 

[0008] And this invention is accomplished based on as-follows knowledge. That is, even if the front face 
is dirty with an oxide or the organic substance and, as for the usual metal, contacts or fixes 
[ application ] a conductive liquid, for example, conductive paste etc., a quite big interfacial resistance 
exists in the interface. And although it tends to change the interfacial resistance sharply easily in 
environments, such as temperature and humidity, and could not apply to an electronic circuitry If the 
metal which accomplishes the electrode of electronic parts is pressed against a conductive bump with 
the moderate degree of hardness and stress is made to act further The dirt of a surface of metal is 
eliminated mechanically, a new field is exposed, a metaled new field and an electric conduction bump's 
new field find out forming junction of interfacial -resistance zero easily, and it comes to complete this 
invention using this phenomenon. 

[0009] In this invention, a real wearing patchboard is constituted by preparing an insulating non- 
hardened resin in the thickness of the grade which buries these conductivity bump group mostly in one, 
while forming a conductive bump group in the predetermined position on an outer layer circuit pattern 
before printing, finishing and processing a solder resist. In addition, an insulating non-hardened resin 
layer may take the gestalt which did not need to prepare in the whole field in which the aforementioned 
conductive bump group was formed, for example, was formed in the shape of [, such as each conductive 
bump's periphery, ] an island. 

[0010] Here, in various kinds of process histories, since the front face is polluted, after the copper 
pattern which forms the outer layer circuit of a printed circuit board performs mechanical polishing or 
chemical polishing and makes it a pure side, it is desirable to form a conductive bump group and it can 
promote generating prevention of the interfacial resistance of a copper pattern and a conductive bump 
group by forming the pure side. Moreover, the aforementioned conductive bump consists of a 
conductive constituent which mixed a metal powder conductive powder, such as silver, gold, copper, 
and pewter powder, these end of an alloy powder, or compound, and binder components, such as 
polycarbonate resin, polysulfone resin, polyester resin, a phenoxy resin, an epoxy resin, phenol resin, 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 11/1 3/2003 



Page 3 of 6 



and polyimide resin, and was prepared or a conductive metal, a conductive organic semiconductor, etc. 
And when forming with a conductive constituent, the conductive high bump of an aspect ratio can be 
formed by the print processes using the comparatively thick metal mask, and generally the conductive 
bump's height is ten to 400 micrometer. It can form by the large area of a grade. 
[001 1] On the other hand as a means to form a bump with a conductive metal When (a) copper foil is 
used as an outer layer circuit pattern Carry out a plating resist printing and patterning, and copper, tin, 
gold, silver, a pewter, etc. are plated, alternative - a minute metal pillar (bump) group - forming — or — 
(b) outer layer circuit pattern side - a pewter resist — after performing application and patterning, it is 
immersed in a pewter bath and formation of a minute metal pillar (bump) etc. is mentioned alternatively 
Here, the multilayer structure and the multilayer shell structure which change combining a dissimilar 
metal are sufficient as the minute metal soul or the minute metal pillar equivalent to a conductive bump. 
[0012] In addition, in this invention, since it can process-etc. -simplify further compared with the case 
where it carries out with meanses, such as plating, when forming a conductive bump with a conductive 
constituent, it is effective in respect of low-cost-izing. Moreover, contamination layers which 
accomplish the electrode of the electronic parts carried and mounted, such as an oxide of a metal side 
and the organic substance, are mechanically eliminated from an opposite plane of composition according 
to the press force etc., the degree of hardness of the grade which does not deform or destroy the 
electrode of electronic parts when the stress beyond the grade which can expose a metaled new field is 
made to act is required, and, generally 70-120 are suitable for the conductive bump who has a moderate 
degree of hardness by the durometer degree of hardness. 

[0013] Moreover, the aforementioned conductive bump's size is a ten to 400 micrometer diameter by the 
above-mentioned conductive bump's means forming, although it is made to correspond to the size of the 
electrode of the electronic parts carried and mounted. It can form arbitrarily by the grade. Moreover, the 
configuration to which is a base ******** greatly and becomes thin may be suitable for a bump's 
configuration, and the shape of Yamagata or a semi-sphere etc. has as it. 

[0014] The insulating resin layer of the shape of un-hardening [ by which arrangement formation is 
carried out in one on the patchboard side at the thickness of the grade which buries the aforementioned 
conductive bump ] may carry out arrangement formation all over the aforementioned patchboard, and 
you may take the gestalt carry out application formation in an un-hardening-like insulating resin layer 
just before carrying out arrangement formation alternatively and carrying electronic parts only to a 
required portion. This insulating resin layer combines the role which fixes the carried electronic parts, 
the role from which the circuit section of a patchboard is protected, and the role from which a 
connection is protected. And as for this insulating resin layer, it is desirable to form by the heat- 
hardened type resin, the ultraviolet-rays hardening type resin, anaerobic hardening resin, or those mixed 
types, and to make it harden by after [ electronic-parts loading ] ultraviolet rays or heating, for example, 
the resin marketed as a solder resist is suitable for it. 

[0015] Furthermore, in case an interfacial resistance forms connection of about zero and mounts the 
electrode of electronic parts, and the conductive bump of a patchboard by operation of stress, depending 
on configuration and the quality of the material of the force about per 0.5 - 20 N / bump, and a 
conductive bump, the hardening shrinkage characteristics of an un-hardening-like resin etc. are usually 
sufficient as grant of the aforementioned stress in the mounting method of this invention. That is, 
although the kind of the oxide layer and the organic substance with which the electronic parts carried 
and mounted form surface dirt since the retention period is not fixed, either, since it is usually the 
medley of a different maker product, and the kind of electrode material is also different, its thickness, 
etc. are various, generally in the usual electronic parts, the thickness of a pollution layer is submicron 
order, and the pollution layer of thickness of this level - the above « if the conductive bump by whom 
the point with the moderate degree of hardness sharpened is pressed, a pollution layer can be eliminated 
in respect of the end of a conductive bump the time of loading of each electronic parts as this concrete 
means - or after carrying all electronic parts, a fixture board etc. is used and put in block, and it is 
carried out by making the upper shell force of the polar zone act 

[0016] in addition, the Lead of various kinds of configurations, such as a tipped type resistor which 
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consists of ceramic material in this invention as electronic parts to mount, a capacitor or a flat lead, the 
Galle ring-type lead, and J lead, — the raise in basic wages IC chip rarely used for electronic parts, such 
as a certain IC package and a connector, and high density assembly although — it is mentioned 
Moreover, the electrode of these electronic parts may be formed with the quality of the materials, such 
as **** system pewter material which may be a product made from noble metals and is a general 
material, tinning finishing, nickel-plating finishing, copper, and an aluminum thin film. 
[0017] 

[Function] In the real wearing patchboard concerning the above-mentioned this invention, it is installed 
in the form where loading and the conductive bump corresponding to the electrode of electronic parts to 
mount were embedded in the insulating resin layer [****/ U n-], and the aforementioned conductive 
bump presents the function to which a thin oxide layer etc. is destroyed and a new metal side is exposed 
by operation of stress. Therefore, electric connection is attained for loading and the electrode of 
electronic parts to mount in the state of interfacial-resistance zero to the aforementioned conductive 
bump by making stress act after alignment, and the above ~ since - fixation is really [ of mounting 
electronic parts and a patchboard ] promoted while an insulating resin layer [****/ U n-] carries out 
insulating isolation of each connection mutually and protecting the connection etc. from the external 
world if it hardens, a reliable mounting circuit apparatus can be offered 
[0018] 

[Example] Following drawing 1 (a), (b), (c), drawing 2 (a), (b), (c) and drawing 3 (a), The example of 
this invention is explained with reference to (b) and (c). 

[0019] Example 1 drawing 1 (a) is drawing 1 in cross section about the example of a real wearing 
patchboard concerning this invention again, (b) is drawing 1 . The cross section, drawing 1 which show 
the mode which mounts electronic parts typically to the real wearing patchboard illustrated to (a) (c) is 
drawing 1 . It is the cross section showing typically the state after making stress act in the mode which 
was illustrated to (b), and to mount and mounting electronic parts. 

[0020] First, drawing 1 In (a), the copper pattern with which the main part of a both-sides type real 
wearing patchboard and 2a accomplish the connection pad of the aforementioned main part 1 of a both- 
sides type real wearing patchboard in 1, the insulating resin layer of the shape of un-hardening [ by 
which laminating arrangement of the 2b was carried out in / a circuit pattern and 3 / the connection pad 2 
aforementioned forming face / one ], and 4 are the conductive bumps by whom formation arrangement 
was done at the 2nd page of the Still more specifically the main part 1 of a both-sides type real wearing 
patchboard the epoxy resin containing glass fabrics - a base material - carrying out - the thickness of 
connection pad 2a and circuit pattern 2b - 35 micrometers The configuration of connection pad 2a 
0.9x1.2 mm and the conductive bump 4 are a height of 60 micrometers. The insulating resin layer 3 of 
the shape of Yamagata and un-hardening is 40 micrometers in thickness. In a room-temperature-curing 
type silicone resin layer The whole thickness which can mount [ loading and ] the resistance element of 
1608 types It is the real wearing patchboard 5 which is 1.0mm. 

[0021] And the real wearing patchboard 5 of the aforementioned composition can be manufactured as 
follows. That is, after preparing first the main part 1 of a both-sides type real wearing patchboard 
manufactured with the general means and grinding the connection pad 2a forming face with the rotating 
type brush, after [ rinsing ] air-cooling dryness was carried out. Subsequently, it is quick and is board 
thickness. 300 micrometers In the predetermined part of an aluminum board Using the metal mask 
which ended the hole of the diameter of 0.3mm, positioning arrangement of the hole of the 
aforementioned metal mask is carried out, the conductive paste of a polymer type silver system is 
printed on connection pad 2 the a-th page of the aforementioned main part 1 of a both-sides type real 
wearing patchboard, and it is a height of about 60 micrometers. Conductive PAMBU 4 of Yamagata was 
formed (assemblage) Then, heat hardening is carried out for 30 minutes at 120 degree C, and it is 40 
micrometers about room-temperature-curing type silicone resin (the product made from Shin-etsu 
chemistry KK, a tradename, RTV rubber, KF3498) as an adhesion insulation resin layer (un-hardening- 
like insulating resin layer) 3. It manufactured by applying by thickness. 
[0022] Mounting of electronic parts 6 to the real wearing patchboard 5 of the aforementioned 
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composition, for example, mounting of a tipped type resistance element, is performed as follows. That 
is, a chip mounter is used for conductive PAMBU 4 of the aforementioned patchboard 5 for mounting, 
and it is drawing 1 . The electrodes 6a and 6b of the resistance element 6 of the aforementioned chip 
type are made to correspond to (b) so that it may be shown, and positioning arrangement is carried out. 
It is in charge of this positioning arrangement, and is to a chip mounter. It is drawing 1 when the load of 
5.0 N was added. Becoming the form where the aforementioned conductive bump's 4 point was crushed 
as shown in (c), the conductive bump f s 4 height is 30 micrometers. It reduced. Subsequently, this was 
left under the 24-hour room temperature, and silicone resin 3 was stiffened. 

[0023] In the mounting circuit which carried out [ above-mentioned ] mounting, as a resistance element, 
the tipped type resistance element 6 has sufficient function electrically, and the problem did not have it 
in acceleration reliability trials, such as a spalling test (-65 degrees C - 125 degree C, lOOOh), a heat test 
(125 degree C, lOOOh), and a humidity resistance test (80 degrees C, the moisture-proof 85% total 
degree, lOOOh),, either. 

[0024] Example 2 drawing 2 (a) is drawing 2 in cross section about other examples of a real wearing 
patchboard concerning this invention again, (b) is drawing 2 . The cross section, drawing 2 which show 
the mode which mounts electronic parts typically to the real wearing patchboard illustrated to (a) (c) is 
drawing 2 . It is the cross section showing typically the state after making stress act in the mode which 
was illustrated to (b), and to mount and mounting electronic parts. 

[0025] In the case of an example 1, it applies correspondingly, and is drawin g 2 . The real wearing 
patchboard 5 of composition of having had conductive PAMBU 4 which can mount IC memory 6 gal 
ring type FP package type which has the lead of 28 pins as shown in (a) in cross section was prepared. 
In addition, it is the configuration of connection pad 2a of the aforementioned patchboard 5 for 
mounting, and a 0.8x 1.6mm angle, and is a minimum of 1.25mm pitch, and the conductive bump 4 is a 
height of about 50 micrometers. Yamagata was accomplished. And alignment and arrangement of lead 
6a of IC memory 6 are done with conductive PAMBU 4 corresponding to the 5th page of the 
aforementioned patchboard for mounting, and it is drawin g 2 . The force of 20 N is made to act on the 
flat side of Leads 6a and 6b, as shown in (b) in cross section, and the height of conductive PAMBU 4 is 
about 35 micrometers. It mounted by pressing so that it may become a grade. 

[0026] In this way, constituted drawing 2 The IC memory mounting circuit apparatus as shown in (c) in 
cross section presented sufficient function electrically, and it was satisfactory also to acceleration 
reliability trials, such as a spalling test (-65 degrees C - 125 degree C, lOOOh), a heat test (125 degree C, 
lOOOh), and a humidity resistance test (80 degrees C, the moisture-proof 85% total degree, lOOOh). 
[0027] an example 3 — thickness first manufactured by the conventional method which a base material 
becomes from the epoxy resin containing glass fabrics 1.0mm - the thickness of a copper pattern - 18 
micrometers it is ~ 100 micrometers An angle, the minimum pitch 150 micrometers A front face Thin 
nickel, Drawing 3 equipped with the connection pad 2a group covered with gold plate Are made from a 
patchboard as shown in (a) in cross section. A metal mask is minded according to the case of an example 
1, and it is a height of about 30 micrometers. The real wearing patchboard 5 which forms conductive 
BAMBU 4 of a mountain configuration, and forms the insulating un-hardening-like resin layer 3 in the 
conductive BAMBU 4 type installation side, and changes was prepared. On the other hand, it is 100 
micrometer. At an angle, it is abbreviation. 1 micrometer **, the minimum pitch 150 micrometers IC 
memory chip (a chip size, 15x10mm angle) which has an I/O terminal made from an aluminum thin film 
was prepared as electronic parts, here - the conductive bump 4 of the real wearing patchboard 5 ~ mean 
particle diameter the conductive paste which consists of 0.5 -micrometer scale-like silver dust and a 
bisphenol type epoxy resin is printed - 120 degree C the heat-hardening processing during 30 minutes 
- carrying out - forming - moreover, the insulating un-hardening-like resin layer 3 - a solder resist 
(tradename .UVR-150R, solar ink KK) - about 30 micrometers It applied to thickness and formed. 
[0028] About the IC memory chip 6, it is drawing 3 in the 5th page of the aforementioned patchboard 
for mounting. As shown in (b) in cross section Mutual reaches conductive bump 4. So that alignment of 
the I/O terminals 6a and 6b is carried out, and a load may be applied to the upper shell homogeneity of 
the IC memory chip 6, after arranging, loading When the load of 20 N was applied, the aforementioned 
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conductive bump's 4 height is 15 micrometers. It reduces. This is held in a UV irradiation furnace, the 
insulating un-hardening-like resin layer 3 is stiffened, and it is a pan. At 120 degrees C, it heats for 30 
minutes, full hardening is carried out, and it is drawing 3 . The mounting circuit apparatus as shown in 
(c) in cross section was constituted. The mounting circuit apparatus described above and constituted has 
sufficient function electrically, and it was satisfactory also to acceleration reliability trials, such as a 
spalling test (-65 degrees C - 125 degree C, lOOOh), a heat test (125 degree C, lOOOh), and a humidity 
resistance test (80 degrees C, the moisture-proof 85% total degree, lOOOh). 
[0029] 

[Effect of the Invention] According to the real wearing patchboard concerning this invention, the 
problem by the pewter connection conventionally raised in mounting of electronic parts can be avoided 
easily. It is concrete. ** [ there is no (1) ordinary temperature ] Mounting and connection of electronic 
parts do not need to be attained at the process temperature of about 100 degrees C, and it becomes 
unnecessary to use a high-class heat-resisting material also for a patchboard or electronic parts. (2) Since 
connection at low temperature is possible as mentioned above, it is pressed down small, generating of 
ablation of a connection etc. is suppressed, and it also comes to bear the stress by the difference of the 
coefficient of thermal expansion of a patchboard and electronic parts at long-term use. (3) Since it is not 
necessary to use a detrimental object electrically, the problem on environment does not generate the flux 
used for pewter connection, either. (4) Even if the pitch of wiring becomes detailed, don't produce the 
fault that the pattern of the connections which positive electric junction to electronic parts is achieved, 
and adjoin carries out a bridge, by forming a conductive bump minutely, either. In this way, the 
mounting method using the real wearing patchboard concerning this invention and this real wearing 
patchboard can be called what brings about many advantages practically. 

[Translation done.] 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The real wearing patchboard characterized by covering a part of field [ at least ] which it is the 
real wearing patchboard which has a connection pad group corresponding to the electrode group of the 
electronic parts to carry in at least 1 principal plane, and the connection pad group of the aforementioned 
patchboard side for mounting was equipped with the conductive bump, respectively, and was equipped 
with the conductive bump group with an un-hardening-like insulating resin layer, and changing [Claim 
2] The mounting method characterized by providing the following even if there are few fields which the 
connection pad group which equipped at least 1 principal plane with the conductive bump was formed, 
and were equipped with the conductive bump group - although - the process which carries out 
alignment of the electronic parts which have an electrode group corresponding to the aforementioned 
conductive bump group, and does loading and arrangement of them on the patchboard side which is 
covered with an un-hardening-like insulating resin layer, and changes The process which mounts 
electronic parts so that stress may act, respectively between the conductive bump group of the 
patchboard which carried out [ aforementioned ] alignment, and the electrode group of electronic parts 
The process which hardens the insulating resin layer of the aforementioned patchboard side 
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[Drawing 2] 
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